Abstract: Topological indices are numerical parameters used to study the physical and chemical properties of compounds. In quantitative structure-activity relationship QSARs, topological indices correlate the biological activity of compounds with their physical properties like boiling point, stability, melting point, distortion, and strain energy etc. In this paper, we determined the M-polynomials of the crystallographic structure of the molecules Cu 2 O and T i F 2 [p,q,r]. Then we derived closed formulas for some well-known topological indices using calculus. In the end, we used Maple 15 to plot surfaces associated with the topological indices of Cu 2 O and T i F 2 [p,q,r].
Introduction
In the medication mathematical model, the structure of medication is taken as an undirected graph, where vertices and edges are taken as atoms and chemical bonds. With the rapid advancement of medicine manufacture, a huge number of new medications are created every year. Henceforth, it requires a colossal amount of work to decide on the pharmacological, compound and biological characteristics of these new medications, and such workloads turn out to be increasingly particular and bunched together. It requires sufficient reagents equipment and partners to test the performances and the reactions of new medications. Be that as it may, in run down poor nations and regions, (for example, certain urban communities and nations in South America, Southeast Asia, Africa and India), there is no adequate cash to acquire reagents and equipment which can be utilized to measure the biochemical properties.
Luckily, numerous past studies [1, 2] have pointed out that chemical and pharma codynamic attributes of medications and their atomic structures are firmly connected. In the event that we compute indicators of these graphs of drug molecules [3] [4] [5] [6] with the perspective of characterizing the topological index, pharmaceutical researchers could well think that it is helpful to understand the medicinal properties, which can make up for the deformities of drug and chemical experiments. From this outlook, the strategies on topological index calculation are exceptionally appropriate and functional for developing nations where they can yield the available biological and medical information of new medications without compound investigation equipment and experiment.
In spite of the fact that there have been a few contributions on distance-based indices and degree-based indices, [6] [7] [8] [9] the investigations of the topological index for certain uncommon structures
Basic Definitions and Literature Review
Throughout this article, we assume G to be a simple connected graph, V (G) and E (G) are the vertex set and the edge set respectively and d v denotes the degree of a vertex v. Min{d v |v ∈ V (G)}, ∆ = Max{d v |v ∈ V (G)}, and m ij (G) is the edge vu ∈ E(G) such that where i ≤ j.
Wiener index [28] is the first topological index and its various applications are discussed in [29, 30] . Randić index, R −1/2 (G), is introduced by Milan Randić in 1975 defined as: R −1/2 (G) = ∑ uv∈E(G)
For general details about R −1/2 (G) and its generalized Randić index, R α (G) = ∑ uv∈E(G)
α , please see [31] [32] [33] [34] [35] . . This index has many applications in diverse areas. Many papers and books such as [36] [37] [38] are written on this topological index as well. Gutman and Trinajstić introduced two indices namely the first Zagreb index and the second Zagreb index and are defined as:
. We refer [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] to the readers for comprehensive details of these indices. Other famous indices are the Symmetric division index:
, [49, 50] . Table 1 presented in [7] [8] [9] relates some of these well-known degree-based topological indices with the M-polynomial with the following reserved notations
(1) Table 1 . Derivation of some topological indices from the M-polynomial.
Topological Index Derivation from M(G; x, y)
First Zagreb (D x + D y )(M(G; x, y)) x=y=1 Second Zagreb (D x D y )(M(G; x, y)) x=y=1 Second Modified Zagreb (S x S y )(M(G; x, y)) x=y=1 General Randić (D α x D α y )(M(G; x, y)) x=y=1 General Inverse Randi (S α x S α y )(M(G; x, y)) x=y=1 Symmetric Division Index (D x S y + S x D y )(M(G; x, y)) x=y=1 Harmonic Index 2 S x J (M(G; x, y)) x=1 Inverse sum Index S x J D x D y (M(G; x, y)) x=1
Methodology
First of all we associated the graphs with Cu 2 O and T i F 2 [p,q,r] where atoms are represented by vertices and chemical bonds are represented by edges. Then by using the symmetry of the molecular structures of Cu 2 O and T i F 2 [p,q,r] we counted the edges and vertices by a simple counting method. By applying the formula of the polynomial we derived the M-polynomials of Cu 2 O and T i F 2 [p,q,r]. From these M-polynomials we recovered nine degree-based topological indices by using calculus. We used Maple 2015 to plot our results.
Main Results

M-Polynomial and Degree-Based Topological Indices of Cu 2 O
Copper(I) oxide or cuprous oxide is the inorganic compound with the formula Cu 2 O. It is one of the principal oxides of copper, the other being CuO or cupric oxide. The solid is diamagnetic. In terms of their coordination spheres, copper centers are 2-coordinated and the oxides are tetrahedral. The structure thus resembles in some sense the main polymorphs of SiO 2 Figure 1 . In the lattice of Cu 2 O the structural characteristics of the atoms of O and C u are shown in Figure 2 . By interpenetrating the O lattices with Cu lattices, Cu 2 O lattices are formed. The unit cell of Cu 2 O is shown in Figure 3 . In Figure 3 [14] . It can be observed that
a fungicide, and an antifouling agent for marine paints. Rectifier diodes based on this material have been used industrially as early as 1924, long before silicon became the standard. Copper(I) oxide is also responsible for the pink color in a positive Benedict's test. This is the main reason to choose Cu2O. Nowadays the Crystallographic Structure of the Molecule Cu2O has attracted attention due to its interesting properties, low-cost, abundance, non-toxic nature, and simple fabrication process [51] . The promising applications of Cu2O mainly focus on chemical sensors, solar cells, photocatalysis, lithium-ion batteries, and catalysis [52] . Figures 1-5 describe the graph of the molecule Cu2O [53] . The crystallographic structure of Cu2O is shown in Figure 1 . In the lattice of Cu2O the structural characteristics of the atoms of O and Cu are shown in Figure 2 . By interpenetrating the O lattices with Cu lattices, Cu2O lattices are formed. The unit cell of Cu2O is shown in Figure 3 . In Figure 3 copper atoms are shown by red dots and oxygen atoms are shown by blue dots. In the Cu2O lattice graph, each copper atom is attached to two oxygen atoms, and every oxygen atom is attached to four copper atoms. Cu2O 
Proof. Let G be the crystallographic structure of Cu 2 O[p,q,r]. The edge set of Cu 2 O[p,q,r] has the following three partitions, 
Theorem 2. For the graph of the crystallographic structure G = Cu 2 O[p,q,r], we have
From Table 1 , Equations (2) and (3)
The following Figure 6 is a 3D plot of the first Zagreb index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the first Zagreb index on the involved parameters. 
Now from Table 1 and Equation (4)
The following Figure 7 is a 3D plot of the second Zagreb index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the second Zagreb index on the involved parameters. 
Now from Table 1 and Equation (5) ( ) 
Now from Table 1 and Equation (5) m M 2 (G) = S x S y ( f (x, y)) x=y=1
Biomolecules
The following Figure 8 is a 3D plot of the modified second Zagreb index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the modified second Zagreb index on the involved parameters.
Proof. Let
Now from Table 1 and Equation (6)
The following Figure 9 is a 3D plot of the Randić index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the Randić index on the involved parameters. The following Figure 9 is a 3D plot of the Randić index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the Randić index on the involved parameters. □ Figure 9 . 3D plot of Randić index. 
Now from Table 1 and Equation (7)
The following Figure 10 is a 3D plot of the inverse Randić index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the inverse Randić index on the involved parameters. Now from Table 1 and Equation (7) ( ) 
Now from Table 1 , Equations (8) and (9) 
The following Figure 11 is a 3D plot of the Symmetric division index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the Symmetric division index on the involved parameters. 
Now using Table 1 and Equation (10) 
Now using Table 1 and Equation (10)
The following Figure 12 is a 3D plot of the Harmonic index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the Harmonic index on the involved parameters.
( ) (
Now using Table 1 and Equation (10) ( ) 
Now using Table 1 and Equation (11), we get
The following Figure 13 is a 3D plot of the Inverse sum index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the Inverse sum index on the involved parameters. 
Using Table 1 and Equation (12), we get
The following Figure 14 is a 3D plot of the Augmented Zagreb index (for p = 1 left, q = 1 middle and r = 1 right) and tells us the dependence of the Augmented Zagreb index on the involved parameters. 
Using Table 1 and Equation (12), we get ( ) ( ) 
M Polynomial and Degree-Based Topological Indices for TiF2[p,q,r]
Titanium difluoride is a water-insoluble titanium hotspot for use in oxygen-delicate applications, for example, metal generation. Fluoride mixes have assorted applications in current advancements and science, from oil refining and carving to engineered natural science and the production of pharmaceuticals. The graph associated with TiF2[p,q,r] is given in Figure 3 , see [54] . Let G be the chemical graph of TiF2[p,q,r] with p × q unit cells in the plane and t layers [23] . In Figure  15 and 16, red dots are for F atoms and green dots are for Ti atoms. Now it can be observed easily from Figures 15 and 16 that 
M Polynomial and Degree-Based Topological Indices for T i F 2 [p,q,r]
Titanium difluoride is a water-insoluble titanium hotspot for use in oxygen-delicate applications, for example, metal generation. Fluoride mixes have assorted applications in current advancements and science, from oil refining and carving to engineered natural science and the production of pharmaceuticals. The graph associated with T i F 2 [p,q,r] is given in Figure 3 , see [54] . Let G be the chemical graph of T i F 2 [p,q,r] with p × q unit cells in the plane and t layers [23] . In Figures 15 and 16 , red dots are for F atoms and green dots are for T i atoms. Now it can be observed easily from Figures 15 and 16 that 
M Polynomial and Degree-Based Topological Indices for TiF2[p,q,r]
Titanium difluoride is a water-insoluble titanium hotspot for use in oxygen-delicate applications, for example, metal generation. Fluoride mixes have assorted applications in current advancements and science, from oil refining and carving to engineered natural science and the production of pharmaceuticals. The graph associated with TiF2[p,q,r] is given in Figure 3 , see [54] . Let G be the chemical graph of TiF2[p,q,r] with p × q unit cells in the plane and t layers [23] . In Figure  15 and 16, red dots are for F atoms and green dots are for Ti atoms. Now it can be observed easily from Figures Proof. The edge set of G=T i F 2 [p,q,r] has the following four partitions,
Thus the M-polynomial of T i F 2 [p,q,r] is: 
Concluding Remarks and Discussion
The M-polynomial is interesting, because it helps to compute the first and second Zagreb indices, the modified second Zagreb index, the Randić and Inverse Randić index, the Symmetric division index, the Inverse sum index, the Harmonic index, and the Augmented Zagreb index. Topological indices help us to predict many properties of the understudy molecular compound, for instance the Randić index is a topological descriptor that has been associated with various chemical properties of molecules and has been found to run parallel to preparing the boiling point and Kovats constants of the molecule. The first and second Zagreb indices were found to be useful for finding the total π-electron energy of the molecule. These are among the graph invariants, which were proposed for the estimation of the skeleton of the spreading of the carbon-molecule. Calculation of the distance based topological index of the understudy molecular graphs continues to be a fascinating open problem. 
